The functions of the pituitary and adrenal glands.-Tumours of the pituitary and adrenal are amongst those which are
especially interesting because their clinical study aids in understanding the functions of the organs in which they arise. These tumours, at any rate the adenomas, belong to that group of neoplasms in which the proliferated cells continue to produce their normal physiological functions.
The pituitary.-An important advance was made in the investigation of the functions of the hypophysis when methods were devised by means of which it could be removed without at the same time inflicting any injury upon the brain. Injury to the brain in earlier experiments had been the cause of confusion in understanding the functions of the hypophysis, and had even led to the idea that it was essential to life. In the rat the hypophysis, fortunately, lies so loosely invested beneath the dural diaphragm that it can be sucked out completely or its separate parts removed independently. In Smith's operation on the rat there is no injury to the membranes or the overlying brain. The absence of cerebral injury was confirmed by the examination of serial sections of the brain. The removal of the hypophysis under these conditions has shown, of course, that it is not essential to life, though the operation is followed by weakness and flabbiness and in five months the animal is described as being in a senile state.
Hypophysectomy in the young animal is followed immediately by a cessation of growth. The young animal lives on with its milk dentition, and its un-united epiphyses in a state of permanent dwarfism. This cessation of growth can at once be remedied by the injection of appropriately made extracts or by the injection of fresh tissue from the anterior lobe. The study of pituitary adenomas has revealed that it is the acidophile adenoma which produces acromegaly as its earliest symptoms and there is good evidence that whatever else the acidophile cells produce, they are the source of the growth hormone.
The same operation also arrests the growth of the gonads and accessory sex organs. Atrophy of the gametogenic cells and absence of the gonadic endocrine functions occur. Some spermatogonia are still left in the testis and some follicles, though atretic, in the ovary. The introduction of fresh pituitary substance or JAN.-THERAP. 1 appropriate extracts at once starts up again the growth and differentiation of the sex organs. The number of these gonadotropic hormones is not definitely settled but at any rate the effect on the ovary is twofold. Follicles can be made to mature and ripe follicles can be transformed into corpora lutea. These sex hormones are often attributed to the basophile cells of the pituitary but this cannot be regarded as altogetber certain. The basophile cells are more densely concentrated towards the central part of the anterior lobe, and it is said that extracts made from the centre are richer in such hormones than those obtained from the more peripheral parts. Also the changes in the pituitary during pregnancy and following castration are said to arise from changes of the basophile cells. There is agreement that some change does occur in the pituitary in these two conditions but none as to what is the nature of the change. It is to be noted that all the gonadic effects of the pituitary hormones depend on the influence they exert on the gonads themselves. The induction of cestrus and the growth of the accessory organs are aroused not directly by the pituitary activity but through its effects on the gonads. The lactogenic hormone also appears to exert its influence only when the mammary gland has reached a certain degree of differentiation.
Further analysis of the §ame experiments shows that in addition to the atrophy of the gonads there is also atrophy of the thyroid and parathyroid. The cells of the thyroid become large, the vesicles diminish in size, the colloid is reduced and basal metabolism falls. From experiments on amphibia, and now on mammals, it seems clear that the differentiation and continued functioning of the thyroid depends on a thyroidotropic hormone of the anterior lobe of the pituitary. It has been claimed recently that by suitable methods of preparation, high concentrations of the thyroidotropic hormone can be obtained and this, when injected into birds and mammals, produces all the phenomena of exophthalmic goitre, including the exophthalmos.
The effect of the hypophysis on the metabolic rate would seem to be mainly indirect and to be due to the atrophy of the thyroid. It has, however, been asserted that the removal of the hypophysis and the thyroid together produces a greater fall in the metabolic rate than the removal of the thyroid alone. Thus perhaps a part of the fall of the metabolic rate is due either to the removal of the pituitary or to other effects which its removal produces.
Another constant effect of removal of the hypophysis is atrophy of the adrenal cortex. The cortex shrivels up and like the thyroid, the parathyroids, and the gonads, it is to be supposed that the cortex differentiates and exerts its endrocrine functions through a hormonic stimulus derived from the pituitary. None of the general effects induced by removal of the hypophysis are abolished by the injections of Swingle's cortical extract.
It now seems clear that obesity does not occur in hypophysectomized animals, and that obesity when it does follow ablation of the pituitary is due to injury of the grey matter of the hypothalamus in the region of the tuber cinereum.
The long standing clinical association of pituitary disorders with obesity may possibly be explained as an indirect result of the presence of hormones of the anterior lobe affecting metabolism. Evidence of this kind has recently been summarized by Evans, and he quotes work which tends to show that the anterior lobe produces a substance which accumulates in the blood when fat is being burned, and when injected brings about an increase of acetone bodies in the blood; and also investigations which suggest the existence of a hormone in the anterior lobe which on injection produces hyperglyceemia and inhibits the action of insulin.
Adrenal.-Reference has already been made to the fact that hypophysectomy leads to atrophy of the adrenal cortex. Until quite recently our knowledge of the adrenal cortex was extremely limited. There have been catalogued in textbooks reasons why it might be expected to have relationship with the gonads, such as its place of development, resemblances in its histology to that of the corpus luteum, &c., changes in the cortex during pregnancy.
The results of adrenalectomy had helped little beyond establishing the fact that the cortex was essential to life. All animals die in about a week after the performance of complete adrenalectomy. Such animals before death show profound weakness, distaste for food, accumulation of waste metabolic products in the blood, concentration of the blood with increase of erythrocytes and a disappearance of the granular cells. Various observers had reported from time to time alleviation of the effects of adrenalectomy by the use of extracts, but it was not until success attended the efforts of Swingle and Pfiffner that a reliable extract was obtained which prolonged indefinitely the lives of these operated animals and brought about their complete restitution.
At the moment most attention is being paid to the metabolic changes following adrenalectomy, for these can be completely cured by the injection of the cortical extract. A potent extract now being available, it is to be expected that the relation of the adrenal cortex to the gonads should be made clear. Of the attempts so far made some are reported as being negative. Positive results, however, are claimed, and in immature female rats a precocious development of the gonad has been observed to follow the use of Swingle and Pfiffner's extract. In the same experiments it is also recorded that changes in the anterior lobe of the pituitary occur, the changes being in the acidophile cells.
The general re3ult of the metabolic investigations of adrenalectomy is to suggest that the adrenal cortex plays a most important part in carbohydrate metabolism. Thus in regard to carbohydrate metabolism it is to be noted that an important role is allotted to the pituitary and the adrenal cortex as well as to the pancreas.
The functions of the pituitary so far discovered suggest that it is the master of the ductless glands, a conclusion agreeable for other reasons. It exerts its effects on the body by bringing to structural and functional fulfilment the thyroid, the parathyroid, the adrenal and the gonads. Through the thyroid it influences the metabolic rate and probably through the liver the combustion of fat and sugar. Its growth-promoting function alone would seem to be a general effect exerted directly on the tissues. Pituitary basophilism.-A special problem has been raised by Cushing's recent attribution to adenoma of the basophile cells of a syndrome characterized by (1) Sudden onset of obesity of the face and trunk but not of the limbs, and lineme distense; (2) amenorrhcoa; (3) hypertrichosis in women; (4) osteoporosis and hypertension, hyperglyceemia and low metabolic rate. This syndrome contains some features which have been associated with tumours of the adrenal cortex. It is unexpected that such a series of changes should result from an adenoma of the basophile cells and be the expression of an excess of hormone secretion. If the basophile cells are the source of the gonadotropic hormone it is unreasonable to suppose that virilism, obesity, and decay of sexual functions should follow excess of it.
It is possible to obtain the gonadotropic hormone from the hypophysis relatively pure: from the urine it is possible to obtain a similar if not identical substance. Such substances have of course been injected into animals frequently but they occasion nothing like pituitary basophilism. To meet an obvious demand, Cushing designed chronic, long-continued experiments on pups, using the litter mates as controls. At the end of some months the injected dogs were fat, stunted and badtempered; hair did not grow on previously shaved patches of skin; rather than showing hypertension, the blood-pressure was low and the gonads remained infantile. This would mean that the gonadotropic hormone produces a picture which in some 274.
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It is clear these recent observations do not fit easily into our notions of the pituitary. We felt that this master gland produced through the acidophile cells the growth hormones and through its basophiles the sex-activating hormones and that together these stimulated, directly or indirectly, all the tissues of the body.
The pituitary now seems to be the source in addition of depressive inhibitory substances-substances which produce a low metabolic rate, high sugar tolerance, obesity, lethargy, lack of sex function, a physiological castration with its touch of virilism, &c. Thus the welfare of the body is menaced and senility and death hastened. These conclusions are derived not only from the study of the pituitary basophilic syndrome but also from that of the behaviour of the basophile cells in eclampsia, uroemia, nephritis, old age, &c.
The basophilic cells do not seem to be the source of the sex hormones; in any case the evidence was rather feeble. Rather one must, for a time at any rate, envisage them as the inhibitors of the acidophilic activators-an opposition perhaps already symbolized in their granules.
Sex-differentiation.-The most striking aspect of some adrenal tumours is sex reversal. It seems unlikely that the pituitary should be the source of a masculinizing hormone. The evidence warrants the statement that the pituitary is indifferent to sex, plays no part in sexual differentiation, but does exert its effects on either the testis or the ovary, bringing each to its structural differentiation and to its full endocrine activity. It is the gonad which is the source of the chemical stimulus that leads to the growth of accessory sexual organs and the production of the secondary sexual characters.
The initial bias in sex differentiation rests undoubtedly on the chromosomal constitution, the male carrying an inert chromosome-the Y chromosome. In birds and Lepidoptera the mechanism is the same but the inert or Y chromosome occurs in the female. In insects the chromosomal constitution is the sole and efficient cause of sex differentiation but in birds and mammals the effect is slight and has to be reinforced by the endocrine activity of the gonad proper to each sex.
Indeed, before this time is reached the influence of the chromosomes seems so weak that the developing embryo passes through an indifferent phase when no anatomical feature is yet present to distinguish the sexes. Rather the embryo is bisexual, for structures proper to both male and female come into being. ; Ihis period is followed by a brief interval when a masculinizing tendency apparently occurs in both sexes. In the female this shows itself by producing a medullary mass in the gonad which is really a testis and in the male actually becomes the testis. In the female it lives on as a testicular rudiment in the rete of the ovary, the real ovary coming from a superficial investing cortex. The masculinizing tendency common to both sexes is seen in another fact, namely the earlier differentiation of the testis. This comes to be a recognizable gonad at an earlier period than the ovary. It follows from this that the testis is a monosexual organ while the ovary is a bisexual organ, every ovary containing a rudiment of the testis.
Therefore sex reversal can only occur in the female-a deduction with which all experience concurs. These same embryological facts afford the explanation of accidental and experimental sex reversal. The free martin is an accidental sexreversal known in cattle and pigs. A female calf, co-twin with a male, becomes transformed into a sterile male owing to receiving through a placental anastomosis testicular hormone from the male twin. The testis differentiates earlier than the ovary and the hormones from the interstitial cells stimulate the rete ovarii (the testicular rudiment) and cause atrophy of the cortex containing the oogonia. Sex-reversal in fowls and the removal of the single left ovary which produces masculinizationl of the ben have a similar explanation. The atrophic right ovary starts into activity by developing the rete ovarii, i.e., the rudimentary testis, and so a hen becomes a cock. In mammals such reversals are always sterile but in birds the cocks so produced are occasionally fertile.
Sex-reversal has been studied in embryos by transplanting the genital ridge into the chorio-allantoic vesicle and by joining embryos together in parabiosis. The results of such experiments are to confirm the above explanation and further to suggest that mere position, as such, and local induction are important. For instance, in parabiosis the greatest effect is produced on the gonad when these are closest together as is the case in lateral union. The gonads have least effect on each other when they are far apart, as in head-to-tail union of the embryos.
The gonadic territory in the embryo consists, in the first instance, of a genital ridge which lies on the medial side of the mesonephric mass. The cortex of the adrenal comes into being immediately adjacent to this ridge on its lateral side, while still more laterally are the Wolffian and Miillerian ducts. The cranial portion of the genital ridge is the site where develop medullary tissue and perhaps the interstitial cells and the rete which becomes united with the tubules of the mesonephros. The middle part of the ridge is the principal place of production of sex cells, while the caudal part atrophies.
It is certain that sex-reversal is caused by an abnormal growth of mesonephric derivatives which are regularly present and are to be found in the rete ovarii and cortex of the adrenal. In the male all the mesonephric structures, except the Miillerian duct, not only survive but develop further. In the female, the further growth of all these structures, except the Muillerian duct, must be inhibited. This means a very great mass of tissue has a masculine tendency and makes intelligible the generalization that sex reversal proceeds from the abnormal growth of regularly present mesonephric remnants.
It is to be noted that the source of the female hormones is the theca cells. These cells are homologous in the male not with interstitial cells but with the cells of Sertoli-the nurse cells.
Tumours of the rete ovarii are known. Those with the strongest masculinizing tendencies are rapidly growing masses of fat-laden cells, called arrhenoblastomas by Meyer. In this connexion it is interesting to note that the formation of fat-laden cells is one of the ways of regression in the rete of the ovary.
The failure of the transplants and extracts of the adrenal cortex to produce anything like sex reversal has already been mentioned and is a serious defect in the evidence, but it cannot be doubted, in view of the facts of embryology, histology and all that is known about sex reversal, that this defect will be remedied in due time.
Dr. R. D. Lawrence described the study and treatment by X-rays of a case showing the complete syndrome of Cushing's pituitary basophilism.
A woman, aged 37, came under treatment for diabetes of four years' duration which was readily controlled by diet and 40 units of insulin a day. Cushing's syndrome was recognized and treated by deep X-ray therapy. Six months later the patient's condition was completely changed. The obesity, hypertension, polycythaemia and diabetes have disappeared and menstruation is re-established.
[Dr. Lawrence showed photographs, radiograms of the osteoporosis, and the following tables, which summarize the change in the condition, and the chemical studies undertaken.] X-ray appearances: (Report by Dr. Critchlow).-The most outstanding feature of this case was that a much smaller kilovoltage and exposure were necessary than would be used for a patient of similar build and bulk, suggesting that the density of the bones was appreciably less; and this was borne out by the resulting radiograms.
Skull.-The pituitary fossa was radiologically normal. The bones showed some mottling.
Spine.-The spine showed general decalcification, the edges of the vertebrae bordering on the intervertebral discs appeared denser and eburnated in comparison. This is best seen in the dorsal region.
Long bones.-These showed slight thinning of the cortex, and general atrophy. Pelvis.-The pelvis showed general atrophy and a healed fracture of the descending ramus of the right os pubis, and of the ascending ramus.
Chest.-The transverse diameter of the heart was enlarged, and the aortic root was wider than normal. The heart/lung coefficient was 1/1 5 (normal, 1/1 9).
Ribs.-On each side in the axillary line from the third rib to the tenth rib, the appearances were those of fractured ribs with much callus formation. X-ray therapy: (Report by Dr. Hugh Davies).-First seen March 22, 1933: Course of X-ray treatment given at a voltage of 180 KV., filtered through 0'5 mm. of copper and 1 mm. of aluminium. Anode skin distance 45 cm.
April 1933.--First dose of 200 " r." Thereafter patient was treated with a series of six doses of 600 " r " on the skin, administered through two lateral fields upon the pituitary area. At each session each field received 300 " r" on the skin, i.e., a total dose of 3,800 " r," divided between two fields. This dose was spread over a period of three and a half weeks.
After the second dose, the pains in the limbs, of which the patient had complained, entirely disappeared.
August 1933.
-After an interval of three months, a series of three treatments were given with the same factors, one treatment being administered through a central vertical fluid. On this occasion, the total skin dose administered was 1,750 "r," in just over a fortnight.
This was the second case which seemed to have benefited by X-ray therapy to the pituitary, if the possibility of spontaneous remission can be excluded.
He, Dr. Lawrence, admitted the blunderbuss nature of such X-ray treatment of the gland and wondered if the treatment, successful in removing the symptoms of the syndrome, might not go too far and produce hypotension, hypoglyceemia, and so on.
That remained to be seen in this case.
Dr. F. Parkes Weber: Advance in physiological, pathological and medical knowledge resulting from observation of the effects of tumours-neoplastic disease-of various kinds in various parts of the animal body. Nature, by means of neoplastic disease of various kinds, is constantly producing effects, which if we only open our eyes and ponder on what these effects may signify, can teach us a great deal. In fact, in this way, as in many other ways, Nature is constantly performing experiments on us which, if we watch intelligently, are probably as instructive or at least as suggestive as experiments performed by Nature, or by the human experimentalist, on other animals. We often forget all this, though we never lose sight of the terrible disease and suffering resulting from tumours.
As illustrations of the advance in knowledge, I may instance the recognition of the many local syndromes, often of important physiological and pathological significance, resulting from the pressure and from the local destructive effects of tumours localized in various parts of the central, peripheral and sympathetic nervous systems, in endocrine glands-notably the pituitary gland-and elsewhere, for instance, when a small adenocarcinoma completely blocks the passage of bile from the liver to the duodenum.
I believe that every cell of the body, as long as it retains its nucleus (not the human erythrocyte, which has no nucleus), under various, mostly unknown, circumstances-that is to say, under the influence of certain little understood, exciting and predisposing " agents "-is capable of undergoing a process of what may be called " neoplastic mutation," which is a mutation in somatic cells manifesting itself by neoplastic disease of some kind and the production of a benignant or malignant tumour, a further mutation being required for the production of a malignant tumour from the cells of a benignant tumour.
NVeoplastic diseases of endocrine glands.-Neoplastic cells (the cells of tumours) may more or less continue the functional activities of the normal cells (i.e., the cells 277 before the occurrence of a "neoplastic mutation ") from which they arose. Thus, the cells of a primary carcinoma arising from the parenchvmatous glandular cells of the liver may continue to produce bile (though the bile thus formed cannot reach the intestine)', and primary neoplasms of endocrine glands may continue to produce hormones--which latter are really likely to reach the circulating blood. (Cf. F. Parkes Weber, " Endocrine tumours," Proc. Roy. Soc. Med. (Section of Medicine), 1929, xxii, pp. 415-429.) Some of the tumours of the suprarenal and pituitary glands are active endocrine tumnours, inasmuch as the tumour cells of which they are composed must obviously secrete a hormone of some kind in the circulating blood; the total amount of the hormone entering the blood-stream must in such cases be greatly in excess of the normal, for it produces often startling effects on the function and form of other parts of the body. Thus, there are the eosinophilic and basophilic tumours of the anterior lobe of the pituitary gland which cause acromegalic gigantism and Cushing's pituitary syndrome respectively: there are the very rare adrenalin-secreting suprarenal medullary tumours, which give rise to paroxysmal or permanent high blood-pressure, and there are the suprarenal cortical tumours which produce remarkable changes (notably virilism) in the sexual characters of the affected individuals.
One can well understand that the cells of such tumours may, after a period of growth, cease to exert their specific hormonic effect on other parts of the body. Thus, if an eosinophilic pituitary adenoma were to cease to produce its eosinophilic. granules, the acromegalic syndrome due to the endocrine activity of the tumour in question might cease to become more marked, and if a basophilic pituitary adenoma were to cease to produce its basophilic granules, the features of Cushing's syndrome might regress.
Correlation of the symptoms of suprarenal and pituitary neoplasms with experimental or surgical findings.-If all the symptoms of endocrine tumours were really due only to excessive production of specific hormones similar to those produced by the normal cells from which the tumour cells arose, then it should be possible to reproduce the syndromes by the experimental introduction of excess of the hormones in question extracted from the normal endocrine glands. If this were so, it should be possible to reproduce the features of acromegaly in animals by giving them excess of pituitary growth hormone, to reproduce Cushing's pituitary syndrome by the help of the pituitary sex hormones; it should be possible to reproduce the symptoms of one rare kind of suprarenal medullary endocrine tumour (chromaffinic tumours or phaeochromocytomata) by excessive injection of adrenalin; to reproduce the symptoms of a pancreatic insular tumour by excessive injection of insulin, and so on. But such attempts have been often unsuccessful, or only partially successful, and this is not, surprising when one remembers that an active endocrine tumour in one organ causes an endocrine disturbance in other glands, resulting in the syndrome being more or less " multi-glandular." This fact may perhaps even be regarded as a disadvantage (from the human inquirer's point of view) of Nature's method of performing animal experi-ments by the neoplastic method, in comparison with the human experimentalist's methods by the injection of hormones and extracts of various kinds. I shall not here refer to the symptoms due to pressure or the destructive action of tumours, though some of them may, of course, be endocrinal in nature, resulting from damage to the active hormone-producing cells of the affected gland. Thus, in regard to tumours of the pituitary gland, I need not refer to any of the so-called hypopituitarism symptoms due to damage to the pituitary gland itself or the region of the brain about the infundibulum; nor need I discuss the very rare typical or atypical cases of lipoid-granulomatosis (or xanthomatosis) in which the region of the pituitary gland is involved. I will only in conclusion present the following table of four types of endocrine tumours of the suprarenal and pituitary glands with, as far as they go, correlated experimental or surgical findings. Geneesk, 1933, lxxvii, p. 4774 ).
In regard to the above endocrine neoplastic diseases, at least in regardto acromegaly, it should be noted that the symptoms may vary in different individuals (and probably at various ages) not only in connexion with the amount of hormone secreted by the tumour cells (the secretion of the hormone may doubtless vary from time to time, or even cease altogether, as I have pointed out above), but also in regard to the individual response of the various parLs of the body to the hormone in question. Thus, in acromegaly, splanchnomegaly may be more obvious in one of the viscera than in others. In normal persons the two sides of the body are never quite symmetrical and in acromegaly the response to the growth hormone may in rare cases be more marked on one side of the body than on the other (local and unilateral " constitutions " or proclivities-cf. F. P. Weber, " Local effects of endocrine disorders depending on local tissue proclivities of the individual," Med. Press, 1928, clxxvi, p. 327). Dr. P. M. F. Bishop: There is one aspect of pituitary physiology which has received relatively little attention from the host of modern workers and that is the site of origin of the gonadotropic hormone of the anterior lobe, and in the solution of this question one may logically turn for evidence to the symptoms presented by pituitary tumours.
At the present day we recognize three main syndromes associated with anterior hypophyseal lesions: (]) A deprivation syndrome due to a craniopharyngioma or to an adenoma of the chromophobe cells; (2) acromegaly and pituitary gigantism, associated with an adenoma of the acidophile cells; (3) Cushing's syndrome, the description of which is based on the post-mortem findings of a basophile adenoma.
The changes associated with a chromophobe adenoma can be entirely explained by pressure of the enlarging tumour on the actively secreting chromophile cells, and this evidence, taken in conjunction with the absence of granules in the chromophobe cell, leads us to the conclusion that the chromophobe cell possesses no secretory activity.
The invariable association of skeletal overgrowth with acidophile adenomata helped to locate Evans and Long's growth factor in the acidophile cell.
It is generally stated that the basophilecell is the site of origin of the gonadotropic hormone, and if this suggestion is true we should expect to find evidence of excessive gonadokinesis when we turn to the basophile adenomata. These tumours should present a particularly clear picture of hypersecretion of basophile cells, for in the few cases so far recorded none has reached sufficiently large dimensions to induce complicating pressure or deprivation symptoms. When we come to examine Cushing's syndrome, however, we find absolute amenorrhcea associated with small, atresic ovaries in the female, and atrophy of the spermatogenous epithelium of the testis of the male. These observations are sufficiently striking to claim attention and to warrant investigation.
In the first place, it would be as well to re-examine the evidence which has given rise to the suggestion that the gonadotropic hormone resides in the basophile cell. When we come to do so we find that the statement depends almost entirely on the fact that specialized cells appear in the anterior lobe after the experimental animal has been castrated. These "castration cells" possess a Golgi apparatus arranged in the shape of a signet ring, which is the shape adopted in the basophile cell. It is, therefore, supposed that these castration cells are basophile cells altered in some way by the removal of the gorads. From this it is argued that the basophile cells must, therefore, be responsible for secreting the gonadotropic hormone. It is further stated that there is an increase in the number of true basophile cells after castration. This, however, is true only of the rat and in practically all other species, including man, there is an increase of acidophiles and not basophiles after castration. Now, the histological changes in the pituitary after castration are of considerable importance in this connection, for it is found that implants or extracts made from pituitaries of castrate animals have a considerably increased potency as compared with pituitaries of normal animals. It is, therefore, reasonable to suppose that the cells whiclh increase in number after castration, namely, the acidophile cells, are the ones responsible for secretion of the gonadotropic hormone.
The increased potency of the pituitary after castration suggests that not only does the pituitary under normal circumstances control the activity of the gonads, but also that the gonads may control the activity of the pituitary, and when the gonads are removed or degenerate, as at the menopause, the pituitary becomes hyperactive. At the menopause it is well known that a follicularizing substance may be excreted in the urine in such concentration as to give a Reaction I of Zondek in a pregnancy test.
In pregnancy the histological changes in the pituitary consist mainly of an increase of chromophobe cells, whereas some workers report a decrease of acidophiles, and Urasov an increase of basophiles. The Erdheim-Stumme "pregnancy cell" which may also appear, seems to be derived from acidophilic elements.
In accordance with the theory of complementary activity of pituitary and ovaries we find that the pituitary has no detectable gonadotropic activity during pregnancy, because such a high concentration of cestrin is being secreted by the ovary and probably also by the placenta at this time.
Thus the evidence so far as it goes seems to indicate that acidophile cells increase in number at those times when the potency of the pituitary is increased, and that the pituitary is active when the gonads are at rest, and resting when the gonads are active. In this connection a suggestive piece of evidence is supplied by Charipper and Haterius, who find that during cestrus (that is the period of gonadal activity and consequent hypophyseal inactivity) the basophile cells predominate, whereas in dicestrus (hypophyseal activity and gonadal inactivity) the acidophile cells predominate.
Having sifted this evidence, it occurred to me that it might be substantiated by examination of the anterior pituitary hormone output in various pituitary lesions in man, and during the past year I have performed pregnancy reactions by the Friedman modification of the Aschheim-Zondek test in 25 cases of pituitary disease. Of these, eight cases were acromegalics and one a pituitary giant. The giant and one of the acromegalics showed positive pregnancy reactions in their urine. Hirsch-Hoffmann also records a case of acromegaly whieh gave a positive Aschheim-Zondek Reaction I. I had the good fortune to examine the urine from a case of 280 26 basophile adenoma under Dr. Gordon Holmes' care at Queen's Square Hospitaland I should like here to express my appreciation of Dr. Holmes's kindness in allowing me access to the patient. This case gave a negative pregnancy reaction. One of Gushing's original series of basophile adenomata was examined by the Aschheim-Zondek method and gave a negative reaction. On the other hand, Dr. Cushing has told me that a follicularizing substance was found in the urine in another of his cases. The remainder of my series were cases of hypopituitarism, of which two out of 16 gave positive reactions, for which I am unable to account. I do not wish to imply that this small series of mine is anything more than slightly suggestive, but the results obtained in the two cases of excessive acidophilia (the acromegalic and the giant) have stimulated me to persevere with the investigation, and as soon as I have facilities for breeding mice I intend to investigate the blood and urinary hormone content, using immature mice as well as adult rabbits.
Dr. F. G. Lescher: I have had lately under my care a patient with signs very similar to those described by Dr. Lawrence, but who was suffering from a suprarenal tumour.
The case showed all the'cardinal signs, and most of the occasional signs, recently described by Cushing, and ascribed by him to a basophile adenoma of the pituitary gland.
The patient, a woman, aged 35, was adimitted to the Derbyshire Royal Infirmary, with a two years' history of obesity, amenorrhcea and hirsutism.
On examination she was a fat, plethoric, round-shouldered woman, of a striking purplish-red complexion. The obesity affected the face and body, the limbs having escaped. The skin was red and dry, with pigmented stria3 atrophicae on the abdomen and thighs. There was no generalized pigmentation. Several large bruises were seen, and it was noticed that she had a tendency to bruise easily. There was a coarse growth of hair on the upper lip, on the chin, and round the nipples.
The external genital organs were normal, with normal pubic hair of feminine distribution.
The heart was enlarged, with a constant raised blood-pressure of 205/120. An electrocardiogram was abnormal. No tumour was felt on abdominal palpation.
There was a well-marked polycythaemia, several blood-counts showing hoemoglobin about 120%, and the red cells just under seven millions. The blood-urea, serum calcium, cholesterol and phosphorus were always within normal limits. There was an increased calcium output in the faeces and urine.
The Zondek-Aschheim test was negative. The urine contained albumin and sugar, with a decreased sugar tolerance. This condition, unlike the similar one in the case just described by Dr. Lawrence, was difficult to control with insulin. X-ray investigations (Dr. Alan Laurie).-Normal pituitary fossa. Most of the bones of the trunk showed a generalized decalcification. The ribs on both sides showed multiple fractures, with considerable callus formation. There was a partial collapse of the 6th, 7th and 8th dorsal vertebrae. The radiological appearance suggested osteoporosis, and not malignant metastatic deposits. There was a shadow in the left renal region which was suggestive of a partially calcified suprarenal tumour.
A pyelogram showed a low position of the left kidney, with normal calyces. The diagnosis of a left suprarenal tumour was made, and the tumour was removed by Mr. G. Dyke.
Unfortunately the patient died within twenty-four hours, with symptoms suggestive of hyperadrenalism. approximately 600 grm, and had the histological characters of a cortical carcinoma. All the bones show marked osteoporosis and the uterus and ovaries were atrophic. The pituitary body was not enlarged but showed an excess of basophile cells. In a few sections there was a small collection of basophile cells 0 3 mm. in diameter, but it is doubtful whether this can be regarded as a true adenoma.
